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Can Numerical Pain Rating Scale and Pain Catastrophic Scale
Predict Lumbar Radiculopathy?
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Abstract

Introduction: We wanted to investigate the relationship between the severity of pain and pain catastrophizing and Lasegue
sign in patients with mechanical low back pain.

Methods: Three hundred and forty-five people with low back pain were divided into two groups as positive and negative ac-
cording to the Lasegue sign. Numerical rating scale for pain (NRS-P) and pain catastrophizing scale (PCS) were administered
to the participants and the predictive power of these tests for the Lasegue sign was investigated.

Results: The scores of both scales were found to be statistically significantly higher in the Lasegue positive group compared to
the negative group. In the simple logistic regression analysis, it was determined that NRS-P and PCS could significantly predict
Lasegue test positivity.

Discussion and Conclusion: It has been determined that NRS-P and PCS are tools that can be used for the presence of
lumbar radiculopathy. The results of our study revealed that psychological factors such as catastrophizing are also important
in the perception of pain, and it would be beneficial for clinicians to consider this situation while managing the treatment
process.
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Low back pain is an important cause of pain, especially
in developed and developing countries, and causes
serious physical, psychological, and economic losses!!l.
About 80% of people over the age of 40 experience low
back pain at least once in their lives!2], According to Turkish
Statistical Institute 2016 data, it is seen that the incidence
of low back pain, lumbar hernia, and other lumbar defects
in the society is gradually increasing and its incidence has
reached 27.1%3). Mechanical low back pain is induced by
physical activity, relieved by resting, and mostly caused by
a regional mechanical disorder. To define low back pain
mechanically, causes such as inflammatory, infectious, tu-
moral, metabolic causes, fractures, and pain reflected from
internal organs should be ruled out!l.
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Lasegue sign is one of the important clinical examination
findings of lumbar radiculopathies, which are among the
causes of mechanical low back pain. The Lasegue’s sign is
also known as the straight leg raising test. It is used in the
differential diagnosis of sciatica. With the patient in the
supine position, the affected limb is lifted up by holding
the wrist until pain occurs. Pain occurring below 60 de-
grees is considered positive. A positive test consists of leg
pain and paresthesia in the distribution of pain. It indicates
nerve root compressionll. Its sensitivity is about 91% and
its specificity is 26%!6].

The numerical pain rating scale (NPRS) is a useful and easy-
to-use tool to assess the severity of low back pain”:8l. The
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previous studies have shown that individuals’ cognitive state
also plays an important role in perceiving pain and assessing
its severity. It has been shown in the literature that the ten-
dency of patients to catastrophize events causes pain to be
perceived as stronger than it actually is(®19, Catastrophizing
was defined as “thinking about the worst possible outcome
of incidents and threat and increasing the likelihood of ex-
periencing this bad outcome!” Based on this definition, the
pain catastrophizing scale (PCS) was developed by Sullivan
et al.'" to assess the severity of personal catastrophizing.

In our study, we aimed to investigate the relationship be-
tween pain intensity and catastrophizing pain, and the
Lasegue sign, in patients with mechanical low back pain
admitted to our outpatient clinic.

Thus, we will be able to determine whether the NPRS and
PCS scores have a clinical value in recognizing the presence
of lumbar radiculopathy.

Materials and Methods

Participants

This prospective study, after the approval of the Non-In-
vasive Clinical Research Ethics Committee of Recep Tayyip
Erdogan University (RTEU), dated December 23, 2020, and
with the decision number 2020/247, was conducted with
345 patients of both sexes, who applied to RTEU Faculty of
Medicine, Department of Brain and Nerve Surgery Outpa-
tient Clinics with the complaint of mechanical back pain
between December 2020 and February 2021.

Patients with a history of alcohol and substance abuse, who
could not cooperate, who did not approve to participate in
the study were excluded from the study.

Patients were informed about the study and those who
accepted to participate in the study were directed to the
inpatient service, and a neurosurgeon who had the nec-
essary information about the study subject and scales
recorded each patient’s age, gender, body mass index, ed-
ucational status, marital status, and existing comorbidities
(hypertension, diabetes mellitus, ischemic heart disease,
chronic obstructive pulmonary disease, depression, anx-
iety, etc.). NPRS was applied to assess pain intensity and
PCS for pain catastrophizing. The study was conducted in
accordance with the Declaration of Helsinki and approved
by the institution’s Ethics Committee (hnumber and date).
Written informed consent of the patients was obtained af-
ter the study protocol was fully disclosed.

Patients with positive Lasegue sign (LP) and those with
negative Lasegue sign (LN) were defined in two different

groups, and the groups were compared in terms of ob-
tained data and calculated scale scores.

NPRS

Pain Intensity: The severity of low back pain was evaluated
with the NPRS (0=no pain and 10=maximum pain). The
NPRS is a reliable method that evaluates subjective pain in-
tensity, does not require literacy skills, is easy to use, and is
accepted in the global literaturel7],

PCS

Severity of pain catastrophizing was evaluated with PCS,
which was developed in 1995 by Sullivan et al.l"" The Turk-
ish version of the scale was evaluated by Siiren et al.l'2l in
terms of reliability and validity, and the Cronbach alpha
coefficient was found to be 0.90. The scale consists of 13
questions and has three subscales: Rumination, magnifica-
tion, and helplessness. Each question is scored between 0
and 4. The total score to be obtained from the scale varies
between 0 to 52. High scores indicate negative results. In
many countries, its validity and reliability have been eval-
uated.[3]

Statistical Analysis

The statistical analysis of the data was performed with the
SPSS for Windows 22 (SPSS, IBM, Chicago, IL, USA) pack-
age program. Frequencies, percentages, means, and stan-
dard deviations are given for sociodemographic variables.
Chi-square test was used to compare categorical vari-
ables. Data on continuous variables were given as mean *
standard deviation, and it was checked whether the Kol-
mogorov-Smirnov test conformed to the normal distribu-
tion. The significance of the difference between the groups
was analyzed with the independent samples t-test, as it
was determined to be distributed normally. Simple logistic
regression analysis was used to evaluate whether the NPRS
and PCS scores predicted the positivity of Lasegue test. Sta-
tistical significance was accepted as p<0.05 in all tests.

Results

Among the patients who applied to the Recep Tayyip Er-
dogan University Medical Faculty Neurosurgery outpatient
clinic with low back pain complaints, 345 patients (fe-
male=172 and male=173) who met the study criteria were
included in the study and divided into two groups as LP
and LN. There was no gender difference between LP and
LN groups (x2=3.55; p=0.06). The mean age and standard
deviation of 182 patients with LP was 47.96+11.16, and the
mean age and standard deviation of 163 patients with LN
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was 46.19+13.13, with no significant difference in age be-
tween the two groups (t=-1.35; p=0.17). There was no sig-
nificant difference between the two groups according to
their education levels (x2=6.38; p=0.09). When the groups
were compared in terms of marital status, married ones
were found to be in a statistically significant majority with
295 people (x2=6.58; p=0.01). The sociodemographic char-
acteristics of the patients included in the study according
to the groups are shown in Table 1.

The higher NPRS and PCS scores of LP patients were found
to be statistically significant compared to LN patients (t=-
8.72; p<0.001: t=5.54; p<0.001, respectively) (Table 2).

Theresults of the simple logistic regression analysis showed
that NPRS scores significantly predicted whether the
Lasegue test was positive in the participants (x2 (1)=67.6;
p<0.001, Nagelkerke R2=0.24). According to the Hosmer-
Lemeshow test, this model was found to be suitable for the
data (x? (5)=8.21, p=0.145). Overall, the model correctly
classified 67.2% of the participants, resulting in an increase
of 14.4% compared to the model where only the constant
was taken (52.8%). The results showed that 1 point increase
in NPRS resulted in a 0.56 increase in log odds of LP test
(%95 Cl =%1.51-2.04) (Table 3).

In the simple logistic regression analysis, where PCS
scores were taken as independent variables, it was shown
that PCS scores significantly predicted whether the
Lasegue test was positive in the participants x2 (1)=29.33;
p<0.001, Nagelkerke R2=0.11). According to the Hos-
mer-Lemeshow test, it was determined that this model
fits the data well (x2 (8)=9,56, p=0.29). Overall, the model
correctly classified 60.6% of the participants, resulting in
a 7.8% increase over the model where only the constant
was taken (52.8%). The results showed that a 1 point in-
crease in PCS resulted in an increase of 0.05 in the log
odds of LP test (%95 Cl=% 1.03-1.07) (Table 3).

Discussion

Limited straight leg raising (Lasegue sign) from sciatica
stretch tests is an important part of the physical exami-
nation in patients presenting with the complaint of low
back pain. However, it is also claimed that the method of
performing this test, which has been used as an important
clinical sign in medicine for 150 years, varies according to
the physician!#. In a prospective study in which the cor-
relation between the results of the Lasegue sign and the
surgical finding was investigated in a sample of 55 patients,
the Lasegue sign was found to be positive in 49 patients
(89%)["°1. In the study conducted by Gérgiilii et al.['], the

Table 1. Comparison of the two groups in terms of
sociodemographic characteristics

Lasegue Lasegue x2 df p
positive negative
(n=182) (n=163)
n % n %
Gender
Female 82 47.7 90 523 355 1 0.06
Male 100 578 73 422 658 1 0.01*%
Marital status
Single 18 360 32 64.0
Married 164 556 131 444
Mean SD Mean sD at
Age 47.96 11.16 46.19 13.13 -1.35 0.17

Chi-square test; 2: Independent samples t-test; SD: Standard deviation;
p<0.05*.

Table 2. Comparison of the two groups in terms of scale scores

Lasegue Lasegue t P
positive negative
(n=182) (n=163)
Mean SD Mean SD
NPRS 6.85 1.69 533 1.52 -8.72 <0.001
PCS 24.65 12.70 17.66 1043 -554  <0.001

Independent samples t-test; NPRS: Numerical pain rating scale; PCS: Pain
catastrophizing scale; SD: Standard deviation; p<0.05*.

Table 3. The predictive power of NPRS and PCS scores for Lasegue
positivity

B Wald Odds R2 p 95%
ratio confidence
interval
Min Max
Model
NPRS 056 5368 1.75 0.24 <0.001 1.50 2.03
Constant -3.32 4742 0.03
Model
PCS 0.05 26.74 1.05 0.11 <0.001 1.03 1.07
Constant -0.95 16.93 0.38

Simple logistic regression analysis; R2: Nagelkerke R square; NPRS:
Numerical pain rating scale; PCS: Pain catastrophizing scale; p<0.05*.

positivity of Lasegue test was found to be 82% in 50 cases,
whose disc herniation was confirmed by surgical inter-
vention and radiology. In our study, the Lasegue sign was
found to be positive in 182 of 345 cases who presented
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with the complaint of low back pain, and in 162 (89%) of
these cases, herniation findings were confirmed by radiol-
ogy, similar to the rates in the studies mentioned. In addi-
tion to these studies, one study reported that only 56.8%
(n=54/95) of the patients who underwent microdiscec-
tomy had a positive pre-operative Lasegue signl!7],

It is known that NPRS is used to determine the severity
of pain in various diseases, including low back pain!7-8l,
Various studies have shown that patients with a LP sign
have more severe pain and more severe psychological
distress than LN patients['819]. One of the important find-
ings of our study is that the patients in the LP group had
higher NPRS scores. Moreover, in the logistic regression
analysis, it was revealed that NPRS is one of the factors
that can predict Lasegue positivity. It is seen that these
findings are in parallel with the literature. Pain percep-
tion is influenced by a variety of psychological factors,
including destructive thoughts. In the study conducted
to evaluate these psychological factors, lower PCS scores
were found in patients who underwent pain application
before lumbar surgery!29l. In the fMRI examination follow-
ing neuroscience training in a case report, three distinct
differences were found, compared to pre-training screen-
ing: Deactivation of the periaqueductal gray area, deacti-
vation of the cerebellum, and increased activation of the
motor cortex. In this case, it was also reported that a 30
min neuroscience training provided a 10-point decrease
in the PCS scorel2', Catastrophizing has also been shown
to play an important role in modulating post-operative
pain in patients undergoing spinal surgery, in whom PCS
was used[??] In a comprehensive review, it was reported
that pain and disability were associated with catastro-
phizing in patients with acute, subacute, and chronic low
back pain. This review also concluded that catastrophiz-
ing as a coping strategy can lead to delayed recovery[23],
In a study conducted with a total of 275 participants with
the majority (85.5%) having low back pain for more than 6
weeks, it was found that 52.7% of the patients were clas-
sified as high catastrophizing and they had a significantly
higher degree of pain intensity than low catastrophiz-
ers(24] In our study, PCS scores of LP patients were found
to be higher than LN patients. In addition, PCS was able to
predict Lasegue positivity.

Study Limitations

Disregarding the duration of pain in the study is an impor-
tant limitation. In addition, the inability to evaluate pain
objectively is one of the important limitations of the study.

Conclusion

The Lasegue sign is one of the most common symptoms
in patients with lumbar discopathy. However, it has high
sensitivity but low specificity. Different implementation
methodologies and interobserver consistency are contro-
versial. Although physical damage is important, various
studies have shown that psychological factors are also im-
portant in the perception of pain severity. It has also been
found that people who are educated about their disease
catastrophize pain less. Therefore, it is of great importance
that patients are educated and informed both before and
after the operation. In addition, it has been reported that
pain catastrophizing can affect postural control and should
be taken into account in interpreting balance test results
when managing chronic low back pain!2%l, Clinicians
should also screen patients with lumbar discopathy for cat-
astrophic and destructive thinking and manage the treat-
ment process with support from other disciplines such as
psychiatry when available.
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